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Description
BACKGROUND OF DISCLOSURE
Field of the Disclosure

[0001] Embodiments disclosed herein relate generally to processes to produce epoxides, particularly to processes for
forming the epoxides via the corresponding halohydrins. More specifically, embodiments disclosed herein relate to
dehydrohalogenation processes for the continuous production of epoxides by the reaction of the halohydrins with alkali,
where the epoxide is distilled from the alkali reaction mixture.

Background

[0002] Epoxides, including propylene oxide, butylene oxide, epichlorohydrin, and the like are widely used precursors
for the production of other compounds. Most epoxides are formed via the halohydrin intermediates and these processes
are well known to those skilled in the art, as disclosed in U.S. Patent No. 5,532,389 and British Patent No. 2,173,496.
The halohydrins are most often reacted with an aqueous alkali stream to produce the epoxides and the subsequent
halide salt. The epoxide-water azeotrope is advantageously stripped from the aqueous stream to minimize by-product
losses from the reaction of water with the epoxide to form glycols such as ethylene glycol, propylene glycol, 3-chloro-
1,2-propandiol, glycidol, and glycerine. This overhead product comprising water and epoxide is then condensed and
separated in a liquid-liquid phase separator to form an aqueous fraction and an organic fraction containing the crude
epoxide, which may be further purified. The aqueous fraction from the overhead is returned to the distillation column as
reflux.

[0003] In industrial processes, halohydrins are made by reacting low molecular weight olefin-containing compounds,
such as propylene, butylene and allyl chloride, with chlorine (or other halogens) and water in a reaction referred to as
hypochlorination. The propylene and butylene are converted to chlorohydrins and allyl chloride to dichlorohydrins and
subsequently to their respective epoxides (propylene oxide, butylene oxide and epichlorohydrin). This process produces
both isomers of the halohydrins and the resulting halohydrins are often dilute in water (<10% by weight) and contain an
equivalent of hydrogen chloride (HCI) from the reaction. The halohydrin stream produced by hypochlorination may then
be fed directly to a reactive distillation column with an alkali or first, to a pre-reactor for neutralization of the HCI and
partial conversion of the halohydrin before introduction into the reactive distillation column. For example, Japanese
Patent No. 6,025,196 discloses a process where dilute dichlorohydrins are mixed with Ca(OH), at 40 °C in a pre-reactor
and then fed to a 24 plate reactive distillation column where the epoxide (epichlorohydrin) is stripped overhead with
water and phase separated from the water in the overhead phase separator to obtain epichlorohydrin in good yields.
[0004] Another technology used to a lesser extent in industry is the reaction of glycols with HCI with carboxylic acid
catalysis to produce the halohydrins, such as for the production of dichlorohydrins from glycerine as disclosed in U.S.
Patent Application No. 20080015370. In this case, mostly one isomer of the halohydrin (1,3-dichlorohydrin) is produced
and the remainder of the stream contains less than 30% by weight water and less than 10% HCI by weight. This halohydrin
stream is fed with a 10% NaOH stream to a 30 tray reactive distillation column where epichlorohydrin is stripped overhead
with water and phase separated from the water in the overhead phase separator to obtain epichlorohydrin in good
epichlorohydrin quality.

[0005] A third technology used to a lesser extent in industry, specifically for the production of the epoxide, epichloro-
hydrin, is the catalytic acetoxylation of the propylene into allyl acetate, hydrolysis of the allyl acetate into allyl alcohol,
catalytic chlorination of the allyl alcohol into dichlorohydrins as disclosed in U.S. Patent No. 4,634,784. In this case,
mostly one isomer of the halohydrin (2,3-Dichlorohydrin) is produced and the remainder of the stream contains less than
20% by weight water and 5 % by weight of HCI. This halohydrin stream is fed with a 9.5% Ca(OH), slurry to a column
with 10 plates where epichlorohydrin is stripped overhead with water and phase separated from the water in the overhead
phase separator to obtain epichlorohydrin in good selectivity.

[0006] Epoxides may be produced by the dehydrohalogenation of halohydrins with a base. The halohydrin can be a
dilute in aqueous or mostly organic stream and often consists of two isomers as well as HCI. The base is typically an
aqueous stream or slurry consisting of NaOH or Ca(OH), with or without the presence of a salt, such as but not limited
thereby to NaCl and CaCl,. In order to avoid yield losses of the epoxide to hydrolysis, the epoxide is often stripped during
the reaction in a distillation column and pH is maintained as close to neutral as possible, as the hydrolysis rate is catalyzed
by both acid and base. The glycols produced with some residual organics are not strippable and are lost in the aqueous
stream with the salt formed, which exits the bottom of the distillation column and constitute the major yield loss from the
dehydrohalogenation process. The bottom aqueous stream may be treated before discharged or recycled. Thus, hy-
drolysis losses not only impact epoxide yield but also wastewater treatment cost and capital investment.

[0007] A wide variety of embodiments of processes and apparatus for the dehydrohalogenation of halohydrins have



10

15

20

25

30

35

40

45

50

55

EP 2 321 291 B1

been proposed in the prior art, however, most have been directed at the by-product hydrolysis losses in the pre-reactor
or distillation column. No mention has been made on the by-product hydrolysis losses in the overhead system consisting
of the condenser and liquid-liquid phase separator. The aqueous stream from the phase separator is saturated with
epoxide, which can still undergo significant hydrolysis at neutral conditions with high temperatures and a poor phase
separator design.

[0008] Accordingly, there exists a need for improved processes and apparatus for the dehydrohalogenation of halo-
hydrins in which the overall by-product hydrolysis reaction may be reduced in order to obtain good epoxide selectivity
and conversion.

SUMMARY OF THE DISCLOSURE

[0009] In one aspect, embodiments disclosed herein relate to a process for producing epoxides, the process including:
(a) feeding at least one aqueous alkali and at least one halohydrin to a reactive distillation column; (b) concurrently in
the reactive distillation column: (i) reacting at least a portion of the halohydrin with the alkali to form an epoxide; and (ii)
stripping water and the epoxide from a basic aqueous residue; (c) recovering the water and the epoxide from the reactive
distillation column as an overheads fraction; and, (d) condensing and phase separating the overheads fraction at a
temperature of 50°C or less and at a residence time for the aqueous overheads fraction in the overhead system of 1
hour or less to form an organic overheads fraction including the epoxide and an aqueous overheads fraction including
water.

[0010] Inanother aspect, embodiments disclosed herein relate to a process for producing epichlorohydrin, the process
including: (a) feeding at least one aqueous alkali and at least one halohydrin comprising at least one of 1,3-dichloropro-
panol and 2,3-dichloropropanol to a reactive distillation column; (b) concurrently in the distillation column reactor: (i)
reacting at least a portion of the dichloropropanol with the alkali to form epichlorohydrin; and (ii) stripping water and the
epichlorohydrin from a basic aqueous residue; (c) recovering the water and the epichlorohydrin from the reactive distil-
lation column as an overheads fraction; and, (d) condensing and phase separating the overheads fraction at atemperature
of 50°C or less and at a residence time for the aqueous overheads fraction in the overhead system of 1 hour or less to
form an organic overheads fraction including the epichlorohydrin and an aqueous overheads fraction including water.
[0011] Other aspects and advantages will be apparent from the following description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

Figure 1is a simplified process flow diagram of a process for producing epoxides according to embodiments disclosed
herein.
Figure 2is a simplified process flow diagram of a process for producing epoxides according to embodiments disclosed
herein.

DETAILED DESCRIPTION

[0013] In one aspect, embodiments disclosed herein relate generally to processes to produce epoxides, particularly
to processes for forming epoxides via halohydrins. In a more specific aspect, embodiments disclosed herein relate to
dehydrohalogenation processes for the continuous production of epoxides by the reaction of halohydrins with alkali,
where the epoxide is distilled from the alkali reaction mixture.

[0014] As used herein, the term "epoxide" , also known as an oxirane, refers to a cyclic ether and may contain from
2 to about 10 carbon atoms and may be linear, branched, or cyclic. The epoxide may be unsubstituted, but may also
be inertly substituted. By "inertly substituted" it is meant that the epoxide is substituted with any group which does not
undesirably interfere with formation of the halohydrin or the epoxide. Inert substituents include chlorine, bromine, fluorine,
phenyl, and the like. Examples of epoxides may include ethylene oxide, propylene oxide, epichlorohydrin, and butylene
oxide, among others.

[0015] As used herein, the term "halohydrin" refers to a compound containing at least one hydroxyl group and at least
one halogen atom attached to separate saturated carbon atoms, such as adjacent carbon atoms. Halohydrins may
contain from 2 to about 10 carbon atoms and may be linear, branched, or cyclic. Halohydrins may be unsubstituted, but
may also be inertly substituted. By "inertly substituted" it is meant that the halohydrin is substituted with any group which
does not undesirably interfere with formation of the halohydrin or the epoxide. Inert substituents include chlorine, bromine,
fluorine, phenyl, and the like. Examples of halohydrins may include bromohydrins and chlorohydrins, such as, but not
limited to, 1-chloro-2-ethanol; 1-chloro-2-propanol; 2-chloro-1-propanol; 1,3-dichloro-2-propanol; 2,3-dichloro-1-propa-
nol; 1-chloro-2-butanol; and 2-chloro-1-butanol.
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[0016] Asused herein, the terms "by-product" and "hydrolysis product" refer to a compound produced by the hydrolysis
of the epoxide, including derivative compounds from the hydrolyzed compounds. Examples include ethylene glycol,
propylene glycol, 3-chloro-1,2-propandiol, glycidol, glycerine, butylenes glycol, and their corresponding ethers.

[0017] Epoxides may be produced by the dehydrohalogenation of halohydrin with a base, one embodiment of which
is illustrated in Figure 1. At least one aqueous alkali or slurry stream (10) and at least one feed stream comprising
halohydrin (12) may be fed to a reactive distillation column (14) to concurrently a) react at least a portion of the halohydrin
with the alkali to form an epoxide and b) fractionate water and the epoxide from the basic aqueous residue. The aqueous
alkali stream (10) and the halohydrin stream (12) may be fed on different stages or on the same stage. In some embod-
iments, the aqueous alkali stream (10) is fed above or on the same stage as the halohydrin stream (12). The reactive
distillation column (14) may include a plate column, such as perforated-plate column, a tray column, a bubble-cap plate
column and/or a packed column and, in some embodiments, has at least 5 theorectical plates.

[0018] The water and the epoxide distilled from the reactive distillation column (14) may be recovered as an overheads
vapor fraction (16). The basic aqueous residue comprising the halide salt, residual epoxide and halohydrin, and hydrolysis
reaction by-products may be recovered from the reactive distillation column (14) as a bottoms fraction (18). A heating
or evaporating device, such as a reboiler, may be used for heating or evaporating the liquid in the bottom of the reactive
distillation column (14) to provide the vapor driving the separation in the column; alternatively, a stripping agent, such
as steam, may be introduced into the bottom of the reactive distillation column (14).

[0019] The overheads vapor fraction (16) may then be condensed and phase separated in overheads system (20),
which may include a condenser (22) and a liquid-liquid phase separator (24) to form an organic overheads fraction
including the epoxide and an aqueous overheads fraction comprising water. The condenser (22) may contain at least
one heat exchanger and may either partially or completely condenses or sub-cools the overhead vapor fraction (16).
The condenser (22) may be located above the liquid-liquid phase separator (24) so that the condensed liquid phase
flows into the liquid-liquid phase separator (24) via gravity flow. The liquid-liquid phase separator (24) may be a device
capable of separating fluids according to their relative density such as a decanter.

[0020] At least a portion of the aqueous overheads fraction may be returned to the reactive distillation column (14) as
reflux via flow line (26). In other embodiments, at least a portion of the aqueous overheads fraction may be treated by
another device such as distillation, membrane filtration, and/or adsorption, to remove the epoxide before being return
to the reactive distillation column (14) as reflux via flow line (26). The organic overheads fraction, a crude epoxide product
stream, may be fed via flow line (28) to an epoxide purification system (30) to purify and recover an epoxide product. At
least a portion of the bottom fraction (18) may be biologically or chemically treated or treated using a device, such as
distillation, evaporation, membrane filtration and/or adsorption, to remove the residual organics for disposal or recycle
to chlor-alkali, lime slaking or hypochlorination processes.

[0021] In some embodiments, such as illustrated in Figure 2, where like numerals represent like parts, at least one
feed stream comprising halohydrin (12) may be contacted with at least one aqueous stream including alkali (10) in a
reactor (32) to convert at least a portion of the halohydrin to epoxide prior to feeding the hydrocarbon and aqueous base
to the reactive distillation column (14) via flow line (34). In some embodiments, the reactor (32) may include a continuous
stirred tank reactor (CSTR), a plug flow reactor (PFR), a plug flow mixer / reactor, or any other reactor or combinations
useful for the conversion of halohydrins to epoxides.

[0022] The condensation and phase separation may be performed, according to embodiments disclosed herein, at a
temperature of 50°C or less to form an organic overheads fraction including the epoxide and an aqueous overheads
fraction including water. In other embodiments, the overheads fraction may be condensed and phase separated at a
temperature of 40°C or less; at a temperature of 30°C or less in other embodiments; at a temperature in the range from
25°C to 50°C in other embodiments; and at a temperature in the range from 25°C to 30°C in yet other embodiments.
The condensation may be performed in at least one heat exchanger, according to embodiments disclosed herein with
a suitable coolant. In other embodiments, two heat exchangers may be used, including a first heat exchanger to condense
the overhead vapor fraction and a second heat exchanger to sub-cool the condensed liquid stream. The volume of the
aqueous side of the liquid-liquid phase separator and the piping for the aqueous reflux back to the reactive distillation
column, according to embodiments disclosed herein, should provide a residence time of 60 minutes or less. In other
embodiments, the residence time may be 30 minutes or less; and a residence time of 15 minutes or less in other
embodiments.

[0023] The dehydrohalogenation reaction temperature is not particularly limited; and may be at least 10°C in some
embodiments; atleast 30°C in other embodiments; atleast 60°C in other embodiments; up to 110°C in other embodiments;
up to 100°C in other embodiments; and up to 90°C in yet other embodiments. The reaction pressure is not particularly
limited, and may range from about 10 millibar to about 1000 millibar. The dehydrohalogenation reaction may be conducted
at pressures from about 50 to about 800 millibar in some embodiments; from about 100 to about 500 millibar in other
embodiments; and from about 150 to about 400 millibar in yet other embodiments.

[0024] In some embodiments, the halohydrin feed stream may include both isomers of the halohydrin. For example,
in certain embodiments, the halohydrin feed may include from 0 to 10 percent of the mixture of halohydrins, hydrochloric
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acid (HCI) in an amount ranging from 0 to about 5 weight percent, and up to about 95 weight percent water. The total
halohydrin feed stream may be aqueous and single phase.

[0025] In other embodiments, the halohydrin feed stream may include predominately one isomer of the halohydrin.
For example, in certain embodiments, the halohydrin feed may include from 55 to 100 percent of the halohydrin, hydro-
chloric acid (HCI) in an amount ranging from 0 to about 10 weight percent, and up to about 30 weight percent water.
The total halohydrin feed may be organic and single phase; or biphasic.

[0026] The base may include an aqueous alkali metal hydroxide, such as sodium hydroxide, potassium hydroxide,
calcium hydroxide, or mixtures thereof. In some embodiments, the aqueous phase may also include an alkali metal salt,
such as a sodium halide salt or a calcium halide salt or the like. The amount and concentration of aqueous alkali metal
hydroxide is suitably any which results in formation of the corresponding epoxide. The amount of the inorganic base
used is not particularly limited. In some embodiments, the amount of the inorganic base used may range from 1.0 to 1.5
times stoichiometric based on moles of halohydrin and any neutralizable chlorinating agent that may be present such
as HCI. In other embodiments, the amount of inorganic base used may range from 1.01 to 1.3 times stoichiometric; and
from 1.02 to 1.1 times stoichiometric in other embodiments. High concentration of aqueous alkali metal hydroxide may
reduce the water loading into the system and the wastewater produced. A concentration of at least about 1% by weight
aqueous alkali metal hydroxide may be used in some embodiments; at least about 5% by weight in other embodiments;
at least about 10% by weight in other embodiments; and at a concentration within the range from about 10 to about 35
% by weight in yet other embodiments.

[0027] Dehydrohalogenation according to embodiments disclosed herein may result in a high selectivity to the epoxide,
even at high halohydrin conversions. For example, in some embodiments, the dehydrohalogenation may result in a
halohydrin conversion of at least 97 mole percent and a selectivity to the epoxide of at least 97 percent; a selectivity of
at least 98 percent in other embodiments. In other embodiments, the dehydrohalogenation may result in a halohydrin
conversion of at least 98 mole percent and a selectivity to the epoxide of at least 98 percent; and a conversion of at
least 99 mole percent at a selectivity of at least 98 percent in yet other embodiments.

EXAMPLES

[0028] A dichloropropanol feed (72% 1,3-dichloropropanol, 3% 2,3-dichloropropanol, 5% hydrochloric acid, and 20%
water, by weight) is reacted with a 20% sodium hydroxide aqueous solution in a pipe mixer which provides 4 seconds
of residence time. The temperatures of the feeds are controlled to achieve a temperature of 60°C in the mixer. The
effluent from the pipe mixer is fed to a distillation column operating at an overhead pressure of 300 millibar. The distillation
column consists of 7 trays on top followed by 6.4 meters of packing below. The overhead system consists of a condenser
with a decanter to phase separate the organic and aqueous phases. The aqueous phase is refluxed back to the top tray
of the column. The feed to the column enters on the 5t tray from the top. The column is operated at an aqueous reflux
to dichloropropanol feed mass ratio of 1.0 to 1.2. The aqueous reflux has a residence time of 1 hour in the overhead
system before being returned back to the column. Different condenser temperatures are used in the experimental runs,
as shown in Table 1. Conversion is calculated as 1 minus the ratio of the dichloropropanols in the organic stream from
the decanter and the dichloropropanol feed. Yield loss is calculated from the moles of total organic leaving the bottom
of the distillation column from the moles of dichloropropanols that is converted. Results are presented in Table 1.

Table 1
Experiment | Condenser Temperature (°C) | Conversion (%) | Yield Loss (%)
1 45 99 1.7
2 41 99 1.3
3 38 99 1.2
4 33 99 1.0
5 29 99 0.9

[0029] Ithasbeen found that significant hydrolysis of the epoxide can still occur in the overhead system of the distillation
column. After phase separation in the decanter, the aqueous stream is saturated with the epoxide and depending on
the decanter design and equipment layout, the residence time to reflux this aqueous stream could be substantial. In
addition, cooling medium in industry for the condenser is typically cooling tower water, therefore, decanter temperatures
of greater than 50°C are common, and coupled with the high residence time of the overhead system, may lead to
significant hydrolysis of the saturated amount of epoxide in the aqueous stream, even at near neutral pH. Lowering the
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condensation and phase separation temperature to a temperature of 50°C or less, as described above, may reduce
epoxide hydrolysis and improve product yield. The use of lower temperatures reduces both the hydrolysis reaction rate
and the solubility of epoxide in the aqueous phase allowing for a better phase separation, thus resulting in a decrease
in hydrolysis and an improved yield. In addition, residence time for the aqueous phase in the decanter and the aqueous
reflux piping should be minimized as much as possible.

[0030] As described above, embodiments disclosed herein may provide for reaction of halohydrins with a base to form
epoxides at a high selectivity (such as > about 97 percent) and a high yield (such as > about 97 percent). For example,
embodiments disclosed herein may advantageously decrease epoxide hydrolysis in the overhead system of a reactive
distillation column used for the conversion of the halohydrin to the corresponding epoxide, as compared to conventional
recovery systems. The decreased hydrolysis may be attained by maintaining the overheads condenser temperature at
about 50°C or less, for example, resulting in a decrease in both the hydrolysis reaction rate and the solubility of the
epoxide in water.

Claims
1. A process for producing epoxides, the process comprising:

(a) feeding at least one aqueous alkali and at least one halohydrin to a reactive distillation column;
(b) concurrently in the reactive distillation column:

(i) reacting at least a portion of the halohydrin with the alkali to form an epoxide; and
(ii) stripping water and the epoxide from a basic aqueous residue;

(c) recovering the water and the epoxide from the reactive distillation column as an overheads fraction; and
(d) condensing and phase separating the overheads fraction at a temperature of 50° C or less and at a residence
time for the aqueous overheads fraction in the overhead system of 1 hour or less to form an organic overheads
fraction comprising the epoxide and an aqueous overheads fraction comprising water.

2. A process for producing epichlorohydrin, the process comprising:

(a) feeding at least one aqueous alkali and atleast one halohydrin comprising at least one of 1,3-dichloropropanol
and 2,3-dichloropropanol to a reactive distillation column;
(b) concurrently in the distillation column reactor:

(i) reacting at least a portion of the dichloropropanol with the alkali to form epichlorohydrin; and
(ii) stripping water and the epichlorohydrin from a basic aqueous residue;

(c) recovering the water and the epichlorohydrin from the reactive distillation column as an overheads fraction;
and

(d) condensing and phase separating the overheads fraction at a temperature of 50° C or less and at a residence
time for the aqueous overheads fraction in the overhead system of 1 hour or less to form an organic overheads
fraction comprising the epichlorohydrin and an aqueous overheads fraction comprising water.

3. The process of claim 1 or claim 2, wherein the condensing and phase separating is performed at a temperature of
30° C or less; and wherein a residence time for the aqueous overheads fraction in the overhead system is 0.5 hour

or less.

4. The process of claim 1 or claim 2, further comprising feeding at least a portion of the aqueous overheads fraction
to the distillation column reactor as reflux.

5. The process of claim 1, further comprising feeding at least a portion of the organic overheads fraction to an epoxide
purification system.

6. The process of claim 2, further comprising feeding at least a portion of the organic fraction to an epichlorohydrin
purification system.

7. The process of claim 1, further comprising contacting the halohydrin and the aqueous alkali in a reactor to convert
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at least a portion of the halohydrin to epoxide prior to the feeding.

The process of claim 2, further comprising contacting the dichloropropanol and the aqueous alkali in a reactor to
convert at least a portion of the dichloropropanol to epichlorohydrin prior to the feeding.

The process of claim 1, wherein the halohydrin comprises at least one of 1-chloro-2-ethanol; 1-chloro-2-propanol;
2-chloro-1-propanol; 1,3-dichloro-2-propanol; 2,3-dichloro-1-propanol; 1-chloro-2-butanol; and 2-chloro-1-butanol.

The process of claim 1 or claim 2, wherein the aqueous alkali comprises at least one of sodium hydroxide and
calcium hydroxide.

The process of claim 10, wherein the aqueous alkali further comprises at least one of a sodium halide salt and a
calcium halide salt.

The process of claim 1, wherein a halohydrin conversion is at least 98 mole percent, and wherein a selectivity to
the epoxide is at least 98%.

The process of claim 2, wherein the dichloropropanol conversion is at least 98 mole percent, and wherein a selectivity
to the epichlorohydrin is at least 98 percent.

The process of claim 1 or claim 2, wherein the condenser comprises at least two heat exchangers.

Patentanspriiche

1.

2,

3.

Verfahren zur Herstellung von Epoxiden, umfassend:

(a) Zufiihren zumindest eines wassrigen Alkalis und mindestens eines Halohydrins zu einer reaktiven Destilla-
tionskolonne;
(b) gleichzeitig in der reaktiven Destillationskolonne:

(i) Umsetzen zumindest eines Teil des Halohydrins mit dem Alkali, um ein Epoxid zu bilden; und
(i) Strippen von Wasser und dem Epoxid aus einem basischen wassrigen Riickstand,

(c) Riickgewinnung des Wassers und des Epoxids aus der reaktiven Destillationskolonne als eine Kopffraktion;
und

(d) Kondensieren und Phasentrennen der Kopffraktion bei einer Temperatur von 50 °C oder weniger und bei
einer Verweildauer der wassrigen Kopffraktion in dem Kopfsystem von 1 Stunde oder weniger, um eine orga-
nische Kopffraktion, die das Epoxid umfasst, und eine wassrige Kopffraktion, die Wasser umfasst, zu bilden.

Verfahren zur Herstellung von Epichlorhydrin, umfassend:

(a) Zufuhren mindestens eines wassrigen Alkalis und mindestens eines Halohydrins, welches zumindest eines
von 1,3-Dichlorpropanol und 2,3-Dichlorpropanol umfasst, zu einer reaktiven Destillationskolonne;
(b) gleichzeitig in dem Destillationskolonnenreaktor:

(i) Umsetzen mindestens eines Teils des Dichlorpropanols mit dem Alkali, um Epichlorhydrin zu bilden; und
(i) Strippen von Wasser und dem Epichlorhydrin aus einem basischen wassrigen Rickstand;

(c) Riickgewinnung des Wassers und des Epichlorhydrins aus der reaktiven Destillationskolonne als eine Kopf-
fraktion; und

(d) Kondensieren und Phasentrennen der Kopffraktion bei einer Temperatur von 50 °C oder weniger und bei
einer Verweildauer der wassrigen Kopffraktion in dem Kopfsystem von 1 Stunde oder weniger, um eine orga-
nische Kopffraktion, die das Epichlorhydrin umfasst, und eine wassrige Kopffraktion, die Wasser umfasst, zu
bilden.

Verfahren nach Anspruch 1 oder Anspruch 2, wobei das Kondensieren und Phasentrennen bei einer Temperatur
von 30 °C oder weniger erfolgt und wobei eine Verweildauer fiir die wassrige Kopffraktion in dem Kopfsystem 0,5
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Stunden oder weniger betragt.

Verfahren nach Anspruch 1 oder Anspruch 2, ferner umfassend das Zufiihren mindestens eines Teils der wassrigen
Kopffraktion zum Destillationskolonnenreaktor als Riickfluss.

Verfahren nach Anspruch 1, ferner umfassend das Zufiihren mindestens eines Teils der organischen Kopffraktion
zu einem Epoxid-Reinigungssystem.

Verfahren nach Anspruch 2, ferner umfassend das Zufiihren mindestens eines Teils der organischen Fraktion zu
einem Epichlorhydrin-Reinigungssystem.

Verfahren nach Anspruch 1, ferner umfassend das Inkontaktbringen des Halohydrins und des wassrigen Alkalis in
einem Reaktor, um vor der Zufiihrung zumindest einen Teil des Halohydrins in Epoxid umzuwandeln.

Verfahren nach Anspruch 2, ferner umfassend das Inkontaktbringen des Dichlorpropanols und des wassrigen Alkalis
in einem Reaktor, um vor der Zufiihrung zumindest einen Teil des Dichlorpropanols in Epichlorhydrin umzuwandeln.

Verfahren nach Anspruch 1, wobei das Halohydrin mindestens eines von 1-Chlor-2-ethanol, 1-Chlor-2-propanol, 2-
Chlor-1-propanol, 1,3-Dichlor-2-propanol, 2,3-Dichlor-1-propanol, 1-Chlor-2-butanol und 2-Chlor-1-butanol umfasst.

Verfahren nach Anspruch 1 oder Anspruch 2, wobei das wassrige Alkali zumindest eines von Natriumhydroxid und
Calciumhydroxid umfasst.

Verfahren nach Anspruch 10, wobei das wassrige Alkali ferner zumindest eines von einem Natriumhalogenidsalz
und einem Calciumhalogenidsalz umfasst.

Verfahren nach Anspruch 1, wobei eine Halohydrinumwandlung mindestens 98 Molprozent betréagt und wobei eine
Selektivitdt zu dem Epoxid mindestens 98 % betragt.

Verfahren nach Anspruch 2, wobei die Dichlorpropanolumwandlung mindestens 98 Molprozent betragt und wobei
eine Selektivitat zu dem Epichlorhydrin mindestens 98 Prozent betragt.

Verfahren nach Anspruch 1 oder Anspruch 2, wobei der Kondensator mindestens zwei Warmetauscher umfasst.

Revendications

Procédé de production d’époxydes, le procédé comprenant :

(a) l'alimentation d’au moins un alcali aqueux et d’au moins une halogénohydrine dans une colonne de distillation
réactive ;
(b) de maniére concomitante dans la colonne de distillation réactive :

(i) la réaction d’au moins une partie de I'halogénohydrine avec I'alcali pour former un époxyde ; et
(ii) 'extraction de I'eau et de I'’époxyde d’un résidu aqueux basique ;

(c) larécupération de I'eau et de I'époxyde de la colonne de distillation réactive sous forme de fraction de téte ; et
(d) la condensation et la séparation de phase de la fraction de téte a une température inférieure ou égale a 50
°C et pendant un temps de séjour pour la fraction de téte aqueuse dans le systéme de téte inférieur ou égal a
1 heure pour former une fraction de téte organique comprenant I'’époxyde et une fraction de téte aqueuse
comprenant I'eau.

Procédé de production d’épichlorhydrine, le procédé comprenant :
(a) 'alimentation d’au moins un alcali aqueux et d’au moins une halogénohydrine comprenant au moins du 1,3-

dichloropropanol ou du 2,3-dichloropropanol dans une colonne de distillation réactive ;
(b) de maniére concomitante dans la colonne de distillation réactive :
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(i) la réaction d’au moins une partie du dichloropropanol avec I'alcali pour former de I'épichlorhydrine ; et
(ii) I'extraction de I'eau et de I’épichlorhydrine d’un résidu aqueux basique ;

(c) la récupération de I'eau et de I'épichlorhydrine de la colonne de distillation réactive sous forme de fraction
de téte ;

(d) la condensation et la séparation de phase de la fraction de téte a une température inférieure ou égale a 50
°C et pendant un temps de séjour pour la fraction de téte aqueuse dans le systéme de téte inférieur ou égal a
1 heure pour former une fraction de téte organique comprenant I'épichlorhydrine et une fraction de téte aqueuse
comprenant I'eau.

Procédé selon la revendication 1 ou la revendication 2, dans lequel la condensation et la séparation de phase sont
réalisées a une température inférieure ou égale a 30 °C ; et dans lequel un temps de séjour pour la fraction de téte
aqueuse dans le systéeme de téte est inférieur ou égal a 0,5 heure.

Procédeé selon la revendication 1 ou la revendication 2, comprenant en outre I'alimentation d’au moins une partie
de la fraction de téte aqueuse dans le réacteur de la colonne de distillation sous forme de reflux.

Procédé selon la revendication 1, comprenant en outre I'alimentation d’au moins une partie de la fraction de téte
organique dans un systeme de purification d’époxyde.

Procédé selon la revendication 2, comprenant en outre I'alimentation d’au moins une partie de la fraction organique
dans un systéme de purification d’épichlorhydrine.

Procédé selon la revendication 1, comprenant en outre la mise en contact de I’halogénohydrine et de 'alcali aqueux
dans un réacteur pour convertir au moins une partie de I’halogénohydrine en époxyde avant I'alimentation.

Procédé selon la revendication 2, comprenant en outre la mise en contact du dichloropropanol et de I'alcali aqueux
dans un réacteur pour convertir au moins une partie du dichloropropanol en épichlorhydrine avant I'alimentation.

Procédé selon la revendication 1, dans lequel I'halogénohydrine comprend au moins du 1-chloro-2-éthanol ; 1-
chloro-2-propanol ; 2-chloro-1-propanol ; 1,3-dichloro-2-propanol ; 2,3-dichloro-1-propanol ; 1-chloro-2-butanol ou
2-chloro-1-butanol.

Procédé selon larevendication 1 ou la revendication 2, dans lequel I'alcali aqueux comprend au moins de I'hydroxyde
de sodium ou de I'hydroxyde de calcium.

Procédé selon la revendication 10, dans lequel I'alcali aqueux comprend en outre au moins un sel d’halogénure de
sodium ou un sel d’halogénure de calcium.

Procédé selon la revendication 1, dans lequel la conversion de I’'halogénohydrine est d’au moins 98 % en moles et
dans lequel la sélectivité de I'époxyde est d’au moins 98 %.

Procédé selon la revendication 2, dans lequel la conversion du dichloropropanol est d’au moins 98 % en moles et
dans lequel la sélectivité de I'épichlorhydrine est d’au moins 98 %.

Procédé selon la revendication 1 ou la revendication 2, dans lequel le condenseur comprend au moins deux échan-
geurs de chaleur.
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